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(57) Abstract: A process for producing Qf-glucan from /? -1,4-glucan, comprising the step of carrying out reaction of a solution 
Jf^ containing & -1,4-glucan, a primer, a phosphoric acid source, j8 -1,4-glucan phosphorylase and <2 -1,4-glucan phosphorylase to 

thereby obtain Qf-glucan. In this process, the above 0 -1,4-glucan can be cellobiose, and the above 0 -1,4-glucan phosphorylase 
IT) can be cellobiose phosphorylase. 
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[oooi] *mmt±. ^/isX^frba-ysisX^zm&irZjTmfcMirZo 

o 

[0003] AP^^^IIfe»dS|faJ!m$nT*59, W^^Mi-^^V^Vfcft 

[0004] — ^\ Al^ii, t;m- ;*&if <z> jS -^Vv^^^-C^v ^/^—Mb 

[0005] fci&tf, -fe/vn— ^^/vn-^*-e^?i^ /HRSH^ffl^5r£tfSjlfcW 

[0006] /3-^V^^A^^^o-Ci«9^^L^1-V^®(#[C, N^3-^0JKyv 

[0007] *^bj!#^«, /s — ^ A'jj'y&W.Pcb'LX a -Jf^x^&m^-tzz-b&n 

wz. 0 ^-^)v^^moc-^)v^\zMwr^z.b\^x%t^\\ q&k<Dj}mc3$ 

V vr s irntf yujv**!/?— if (CBP) (DftUB laotG-l-P^iU 5 ^- 
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cdp) ©tfua taot, g-i-p*3 itf-feu^-y^ cm-a-Sn) frt>w&&n+ i<d± 

if tf>f£ffl mot, G-l-P33«tOMft^fi a-^/V#^fbi^#^fi a 

X$bZ>Z.b&M^<DX\ ^mW^tbte, CBPiCtoTftfeSSESnsSJiSSrfentr^-— * 
<z>#fl?#8ct^ CDP^J;oTtt^^^^-fep^-y^(D^^fR]^jt^-r 

G-l-P£rjg£U -^LT#^^L5G-1-P^^ a -^/W^^^^i-^^ir^-e^r^v ^ 
0-1, 4-^/V^^^<Da-^/V^^(D^&(D«^^frfb^o ^(D 
-fenlf^— if (CBP) *fctt«fen"9*^HJ>Tjc^afcIJ9— ^(C 
DP) V >T j3 -^/^^SrJpy yt^LTG-l-P^#t (Illg) . 
P^^^bT^/k^^^^y^— if (GP) icfcoT a -^;^y?rMt5 (I2X 

@) 2SPif^ife-c*>5o z.<Dj?m<o p-y/\s#>zm>m5mirz>5iffciz#>\^xG- 
i-p^«<#§fc^(-tt, #*<DM^y^^»i-§^^^fe§^ s r<D#* 

o«y ^oM^feSG-i-p^^i-rs o-^/^^^^MJ^^Pfi 

[0008] a -^jv^^m^xoh^h, R^m^m^/^m^m 

mmi~^tK^R^m(Dm^m^ir^m^m^^t^<>x^^\ ^cotctb, 
[ooo9] ^:<Dtcib^ ^.Khx^^wcr^^v, ffim^^&ftjTm<7>mm$M-$iti 
[ooio] 2^(Dmmm^rM^ht^mmK^^tM^ ^-mm^y^v^^xi 

fo&o mf3\ ^t|B|^(##f^mi)f*^ci-^^y^-if (SP)i:CBP^^|B# 
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coon] ~tLib<£>&wra\ 2ti©s^^, ^cDmmte£T$£.mm$:^^fo? umb<nM 

Xi^ G-l-P«SP<Z)^^-efc^^lR|B#^CBP(DX®^^oTV>5L, 3;/cy^ 
[0012] ^tMb«0^ffl«t®^^2OOl^S^f-*3V^, SPSSJctfCBPSrJBVVfc: 

[0013] o^«9 N cBPiz.£VG-i-p&&i&~rz>mmRj&b, &f$&tht£.G-i-p\z.tt~rz>£ 
[0014] tot, ^ti}f^~^mm^mt^x2^m^mmR}t^mmi-n^tnmm 

X&Zb^X.&tbX^fco 
[0015] G-l-P^S-r6^?iW^^£(-*5V^t>. Ar-JfjVjjl/frba 

[0016] 0-1, 4^/^^^a^/^^jS^5#3jfSJS^tt,^/W3— 
[0017] ^tMb (##fF^tm2) xfrbttl* tf— ^Sr^J5fci-5^^lc*5V 
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tnt^" ^(DltZ^SriftfeTV^o jkmhte, ^.tm, — ^CBPcDG 1 P 

^SJ^?r* : b<'IST$^/cfe-efe5^P^LTV^ 0 tot, irnt^- 

[0018] CBP^v^r^rco^g-efc^-fenif^— *&ftmirz>5Lfo*&§1r 

[0019] — 2o^iglrffiV^5tnf , t- ^d^T^n— *^0>3EifeRJ£te*3VvC, CB 

#fF:$Cfifcl : HI^^^^02/097107^-/^^W5/h 

#N#fF:£jSfcl:;Jb|tg£K Denpun Kagaku, vol. 39, No. 4, 1992, pp. 281-283 
##f^F^Cilfe2:^bl^t>N Trends in Glycoscience and Glycotechnology, vol 
. 14, No. 75, 2002, pp. 35-50 

[0020] ±IB|f3«^C<©*PS:«rBH-r5t>©-e*>t), £ftett&9;fcfcv* 0 -l, 4- 
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[0021] ^.mn^hu, ±Mum^^^fM^mMM^m.utzM^ 3—1, 4-^ 

, j3-l, 4-^VV^^^a ; -^V^V^gjj^J:<^$tL5^^^mb. ^f-U-S^ 
V ^T^^^j^itfco 
[0022] *|§P^^fett*/c, ^©^BI^Lt, -OH^}C*5V>T, 0-1, 4-^/V# 

>^^y^— t? (7>#^r-e 0 -^>^^^py^^A?-rsi^^^c§^>^-^ 
©iJS^i^ £ ^ J; >9 , a -Jf/vti i/%£J9— m%i&#} \zM%£t%>Z.k &X% 

[0023] ^m<Dj?mi^ $-1, A-^^iy^ha-^/vij^mmrr^mx^x, 0 

-1, ^f/vx^^yy^&^fcmm&Rifc^x, a-^>*y^4St2)i 

[0024] i-D<Dmmnmx^ _Lte 0 -1, 4-^7^^, -tw^—^xmn. _lie 0 -1 

, 4-^/V^7^^*y^— if tiK tnt't- ^^y^— if-e&«9#5 0 
[0025] loW^Mltlj:, _hfE 0 -1, 4-^7k#^te, m^3^_h(Dira^-y^-Cfe 
*9#, _tfB0-l, 4-^>^>-^*y^— ^fi, irti^^hy^^y^— if-Cfci9 

[0026] l^(D%ffiMMX\^ _hfS 0 -1, 4-^/V^>^, m^3J^_h(Diri3^-y^-efe 
*9#. _LfE0-l, 4-^V^V7}s^y^— tffi. tnk't- X^^y^— tf:&.OT-fe 

nx^hy^^y^— if-efe«9#5 0 

[0027] lo<7)^i»fl-Cr£, _h|E^j£X@^*3V vf, _hfS a-?^JjXD±MbmmK 
[0028] lo^W^rm, ±te?§Tte, ^>V=3— ^y^9— if^fc«^VV3— ^^r-> 

^-if££fb^-^#50 
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[0029] l^fDrnm^mx^ ±mw%m, ^/^—^^■^—^^oxx^^n^—^ 
[oo3o] l^mmnmxi^ ±wMwn, f^—^ta^^^^—^^bi^ 
[0031] io(DHtt^iirtt, ±uv>mwMs mmr^m, &ttz 

[0032] lo©^Jfe^jftT?tt, _b|BIJ>^KS©aiaPtt^ ImM— 50mM-efct)#5o 

[0033] loC^Wttt, _h|B a-y/Vjj^&^ T^p— ;vC&>5, ft^^Sl^fBifeO^ 

[0034] «IW<D^^J:t), #?^fbtt^ir/vn-^^^{btt©^p H p^i:^J*J:<^^-e^ 

[0035] [®OTlte> ^M^>^^^*5V>T^C5S:jS^«tB&^i-o 

[|Sd2]|Sfl2tt, 0-1, 4-?/Wl/kLX±tt$r—X&Rl\t\ J3-1, 4-fA>%>rfc*Jfc 

[H3]03^, irnfc^— ^^y^— ifO^S^^$-fr^^(7)T^n— ^IR^ 
-^^-f(GOx) + if (MT) +^/V^"=3r^— if (POx) 

[0036] e#i##i ^DNA^-r-^- i©^aa^n**)»3 ; 
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[oo37] siT^&w&mMcnm~rz>o 

[oo38] &mmm<D±mz.&fc<o, mtG&^wmz. &k &r\j&*w), ^©ii^o 

[0039] ;£KIB#^-mr a-^y^vj D-^/l>3— ^Sr«JE^¥*fci:*t"5lirc*)o-C. 

a-1, 4-^/^ixK^tCj;oT5*^$tVfc»^^^<^2»^^±^r« 

4-i/7V^>-^«|^am-efe^o M^a-^/V^^-ef*. a-1, 4 

^lO^J^tPa-^AofrVfit, a -^>*yi?fc5„ a-^>V^>tt. 0* 

[0040] a-^V^^fi, Miaotli, ^^(-f-jfe^, a-1, 

(D#c)^/iV^^W*bv\ £©j:5;fe*&6\ ^(goStFi, ft^Wfcirao— 10000 
0, 0*L<rao— looofB, J^^iXteo— soofls, £tbK&&is<no— 1000, 

$e>^*b<w:o— 5o«, £e>f£#mxtto— 25<b, $b^0^b<«o0-cfc^ o 

[0041] ^W©^«fe^oT3K^$^^^a^/^XT?r±, a-1, 6-^/V=»^K 

^•(D^<^>Jt?i, #?3;lXtel — 10000-C&D. i«9$f*L<«10— 5000^9. S&U: 
0 £b< {250— iooo-efe«9 , £L< fit 100— 500-C?S>So 

[0042] a-1, 6-^/V=J^KJ(§^r±, o^;V*ytfiHi^^MbtV ^Tt>J;V >U 

[0043] a-^V^V«, D-^VP=t— ^CO^^#j^$tt-CV^-C 1 biV^L, a—?A'JJl/<D\& 
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[0044] a-Jf/VUl/te.^ Wmmatmi X 10 3 ^_L. #mXf3:&)5 X 10 3 ^±. iD&*L 
<te^lX10 4 a-t\ &e>fc#3UXfc&&5X10 4 £*_h, §^>(C^*L<^1X10 5 ^ 

[0045] ^H^te, ^Bj!^S^&-effiv>^^S® W*.t£. zfy^—^ & -l, 4-^ 

[0046] < a--?/Vj}>-<DWm\Z.m^Z>WPr> 

3-1, 4-^>#^, ^-r-^-t, y>«^ 

, mmm&&x$z.fhh*m^x\^wm%^mPcb 
[0047] ^pj^^^^oi ^xmmzthzmmtT^WiM} cB^mmRm^r^m^m 

WUtS^H^V^X «y^(^!)x.«\ NaH PO . Na HPO . KH PO 

2 4 2 4 2 4 

k hpo cox^mmv>mm^hmz.mmv^mm.mK.it, ?/\s=*—x-i-v> 

2 4 

[0048] ^M^l^iMirm, ^^^^>^— ^-ry^— if*/c«^vv3— ^drv 
[0049] «0j!(Di^^^-e^, i&^osc-c, &m'omm. yy>^>^>^-c^ 4- 
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[0050] ( 1 . /3 -1 , 4-?/V% » 

*wmw*-ew 0-1, 4-^/^>itn, v-y/^-x&Mf&m&tirzmx-h 
^3-1, 4-^v^^^-fe/vn— xkfemmmxhZo mM^$-^^^x*n, $ 

-1, 4-^/^^K^^ioT(D^^f5A(Dr H 1^3g^$|xrV^ 0 
4-^/V^7^^^^|f^(D^ % i(Dj3-l, 4-^W#^<DMl^S^5o j8 — 1 

-^-^^3(7)^-1, 4-^>v^7^irnhy^-— ^^v^5o M^g/^4<D js-l, 4-^7v# 
z/y&'tuTYy^-—^b\^ 0 j3-l, 4-^W^;^(Dm^S^v^iS^?§^ig^ [ ^< N 

, 4-^vv^v«,fe^^?>^^^#^i-^o i3-i, 4-^v^v«, mm^m&& 

Tte, #||2001-95594^#^^tf hfl^o j3 — 1, 4-^/k^te. 0-1, A-^f 

^^^umm^m^hmm & -1 , 4-^v^^^^^v >*rtb<©^^Pt<Dt> 
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[0051] i$mwztri#iz>e-i, 4-^>*y<Digij:, ftmma-zmo. i%—m4o%x 

WMWipX-p-l, 4-lfMXDm&\-&. Weight/Volume^, i"^^^, 
( jS-1, 4-^/V^7^(Z)fii) X 100/(|§r#^m) 

-etf-^i-^o 0-1, 4-?/v%><Dmm^ir€%b,mfc^K^Kfo<D$-i, 4- 
[0052] ^Klert^-ett, ^«^co js -l, M^«^»«y^ 

[0053] [mi] 

£ -1,4-$OUf]> : 'J>if M 
= (£-1,4-^*;U*>^U;BJS)/(&^>It^ 

jS-1, 4-^V^V:y^i:b*«SJ^Ifl^B#^^fe§o RfommcO £ -1, 4 

<MJ0. li^±-Cfc«9, ^0*L<{^JO. 1-190. 6-Cfc5 0 
[0054] (2. :7°5M^— ) 

mm&ttM1r&frfr(DMm%Wb\^Xl¥mir%ft+$:^% ^cWlffl^-m, 

?v^>vmmbsf/v=i— ^mmta^m^sm^mm^nn^o y^^—a. g-i- 

a-1, 4-^/V3^K^^^^^^§^§p^^i^@^_t^-i-^ 
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-1, 4-^/V3^K^-r-IHI^:^$tLT, ftt^l^S© a-^/^y^^^n 
[0055] ^9^— tt, ^M©KJS©W5l<»«i:Ur^fflL#tb«J;<, 

[0056] 7°^-f-^— f*, a-1, 4-?A'=**/}?1t$&<Dfy$r&tt a-1, 4-?/Vjj^Xfo^X^, 
a-1, 6-?/V=ii/h*ffi&$:Uftm^L,Xh&\ ^M^fe, ffim&?tV%>K.i& 

tt. a-1, 4-^V=3 vKJg^©*Srg-tf a-1, A-trtvij-y*-?^''?— £l/Cffll> 

[0057] ^v-O^JiLttt, ^/Vh^-y^*t, T^n— X, T^u^^, ^U^— <^V, 

[0058] ^/w^u=afftt, ^aw^-eis. m2m—miomco^7^—^m^m^x 

4C^ft*fcot, a-1, 4^tclj;oT*^$tt^«^V>5o ^h^-y^«« 

bic0*b< femsm—ffiiomnm w&&frtz> 0 ^/^h^-v^mcoMtvxit, 

b—^ -v/vhhy^-— ^ •^/isbTb^—^ ^?/vb^>?3r—^ -e/vb^ri^— 
~?/vbbV^r— -^JvbTbyJr—^ -^/vb^z/p^r—^ ^/vb^^y-^r—^fcfe 



WO 2005/056811 



12 



PCT/JP2004/018416 



mi tit, m-&8t4SJL±<D-?/vb*vzm&^% *v=mt£. mm^^rv^mxh^ 

£#L#3 0 #38 wets, M^^-y^»^^^uv> 0 

[0059] T^n— a-l, 4j$^^J:oTjg|$$n^/l>3— ^^^^bfllJEK^tbSli: 
[0060] T^n^^fcr^ a-l, 4^^J;oT^^£;ftfc^7v=<— *mSLK* a 1, 6;^ 

[0061] ^ya— y^r±, y/^—xfrbm&&n%y/^><D—nx&>y, mm&^WM^ 

a 

[0062] yy=i— y>^T-fi«^W^^i x io 5 — itii x io 8 -efe«9, ^ixtt^i 
xio 6 — ^jixio 7 -c*>5o 

[0063] ?Vl>?^r±, -^/Vhhy^— ^^miUlEb<, P&gtffcl- a-l, 5H^M$J 
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^Bacillus megaterium^^^^^^^^P-^^hy^/^/h^^^ 7 ^^ 
[0065] Wfttt, TS*— *£T^n^^>'&&$&^T*a>So M^LTte, ii£?Tf?|g£n 

[0066] 3*c^tf>Mh tm4W^*5J;tWbXiRJ|»li:lz^$tt5o 

[0067] ^4&©iR»fij\ Mta^ v ^«^*5J;tF«KfeH^^it^tL§ 0 v >1>|g*|& 

(D^j^bTf*. &***$m. itmm. <-rmm. ^xxj^^xmm 

^r3-V^^-^)-Trfc^ 0 ^<O»«&(DSIJ(D0!|fi, «41t5«i©n B D S^ 

[0068] «T»ffiWI&H:, (Dmm^mir^tKXmhti^ zk?§tttf>l$ 

[0069] ^X»te, 3zf&<DVm\Z.tiQ7kftte. ttTMt, a fb&if ©^I^IL 
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[0070] »^^*^ffl^^P7K^^^»^a^J6bT#b^, M 

[0071] mm^mmm^mm\^mfM^mmm^m^^tKx^xnh^o 

&m<QmmAM$)<7)Mb\^Xi^ »*|if«4-10000cD5^a-l, 6-^7V=2^K*£ 

^i{@-20ffiWi-^,^#). WM^-soooa-i, 6-^/v=t^m^^< 

m<om^, ^m^ntmm^mm^x^xmhn^m^^M^mm^ 
[0072] m&*x*v9— -mmmte, wtnK^^>^^v9— ^o^^y^— vth^ 

— iff*, a-1, 6-^^^y^^mWxi-^t^X^\^(DX\ ?)VU^^7^)y 

-^&mmz.jtfrK-&mmftm£&z>b, a -i, 6-^^^^(Dn^xmm^ 

i\L.mi, 0*L<te^lO— ^100, 000. £«9£?*L<te^50— ^50, 000. £ib(-£ 

*90£L<«:moo-^io, ooox&& 0 mn^ttv?— -v&mmiz. ^■m^ntcm 
m<Dmmfc£<>xmhfo&^mm<Dft?m<Dfrmmmmz>o mn^^v^- 

[0073] T^hr^xx/mmn^M^mm^ mm&. r;v^v, mm^(Dim 
K^<>xn^m^.^mvxnhM^mm^% *mmx\^ f^xhv^&xxm 
mn^Myk^mm^^mmtmu. m^<umio—mioo, ooo, uni^ 

<»^J50— ^50, 000, £fb^9£?^L<{3|ftlOO— |t)10, OOO^fc^o T^^hV 
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[0074] «r^tt»*&, u^-mm, /^TKv-xmffi. vm&mmmim® 

[oo75] #3&Bn©#ifc-m, ±M&*m<ommfote, •7 3 7^—bvxm\^btmz>o mz.& 

[0076] (3. *iaii;vafe*/t:r4^3— x-i-yym) 

(moiety) (DM^fi:^5^^V>5o 0-1, 4-^;^y^*y7-^iiJ;ottt 

*te**u5/3-i, 4-^#^ny>gg#»-:^-c. «y>gmy>gg^>o;#«i 

&£wism<Dmw&&^tiz>o mm. w^ii*. T/v#y^«^-^^<« 

^ife^^^T^y^^v^^o ^w^wr, *^y>-gira#mxfcj\ y^ 
Bfto^ico^jRifi-cabU, j;«9^*b<«y^(DT/^y^Mit-efc§ 0 Miy^ 
©#*bv^#0Si:L-ctt\ y^gt^kHt^-hy^ y^gi*^^y^ y^ggn 

3 

4 

[0077] mmv^mn, Rmmi^mcDCBP-GPR^m^m^x, lwm&fr&m&tixh 
[0078] analyst*, ^ix.}^ *Kyy>-gt(M;U3\ t°t*y>-gg, Hy>-Bft*sj:tJ«Egy^aft) © 
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[0079] ^KtM^^-c, y^—x-i-v^mtfe, ?/is=i—x-i-y>m(c hop) 

6 13 9 

6 13 9 6 13 

9 

i-y^(c hop), tex&mtfbtiZo *mmnte&^x. mMmtxit^z 

6 13 9 

©^3-x-i-!Jyi(c h o p)^^^©!^^ 

6 13 9 

[0080] ^-l-y^^^KJ^^^H#^CBP-GPMJS^^-*5V^T, i«^o^^r 

[0081] ^w<DjjmK$3\^x, Eifombm(Dfcjfcm&^<vy^Mt?*^~*-i-v> 
[0082] MJ^^«^t^m6«y^©^^s^^v^-^-i-y>ii»^/^ig^ 

(D^fH^ ftitW^fSltlO. lmM^^lOOOmM, #?^L<MjlmM~ ^500mM 

-efe^ 0 ^y^^^^/^-^-i-y^oM^^i-^i;, KJSSfmfcs 
[oo83] ^p^(D^f£^*D(t5f«fFo^y^(D^ws», mn^mx^co^m 

[0084] wmr^wtu, mx-U, "jyi^ytLt^rw^ffiia^febMo «iy^it 

^-^^(200/* 1) fc*frU 800 l(D^ey^VK^(15mM ^ey^V^T^ 
^~r>i^ lOOmM @1^M#&) ^M^U ^T200 n l<D568mMT^=i/HfV^ ( 
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pH5. 0)^PX.T«#U ECfoZk&n&o ^©RJS^^> 30°C-C20^r^#b^m 

[0085] ^/V^^-i-y^^, #!j;Ui\ OT^^^^ft^^o 300 m 1^>S'JS 
B^(200mM Tris HCl(pH7. 0) N 3mM NADP, 15mM i^t^^v^^ 
3mM EDTA, 15mM^/V=!— ^-1, 6jug/ml ^^Vv=i^— 

i-y^^tp^600/xi^p^r«#b, hjs^^#5o rcDHJ^^. 30°c-e 

-r% 0 ^<DMm&m\^mx^htitmytm&^xtetb, nm^^/^—^-i- 

[0086] (4. 0-1, 4-^Vv^7^^!;7— *?) 

r jS— 1, 4-^7v#^^*y^— ifj £-1, 4-^7v#^<Z> 

£rl^5o /5-1, 4-^>v^v^^y^— ifii^pyv^«f^^J^-efe6i8-i, 4- 

[0087] Mbl] 

JS-I. 4-^;^>(S^Jtn)+^*i'j>M 

yS -1, 4-^*;U7]>(S^JSn-1 ) + Q'-D-^JUzi— X-1 - U>St 

Z.(D^\Z.^\^X^ tfJ38R#(E>j3-l, 4-^/V^^(DM^S^2(73^^ jS — 1, 4 
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[0088] |3-1, 4-^>V^7^^y^— if{3#?3;L<te, irntf^— ttttVy— if (EC:2 
. 4. 1. 20)£fctei?n^>;^y^;^y9— if (EC: 2. 4. 1. 49)-efc£ 0 

[0089] -fentr^— .x/Kx^y^— if tot^- ^co^MTu^SjiJ^v^— ^as^yv 

[0090] Mb2] 

ira^^hy^^*y^-iffi,m^3^Ji©iri3^y=f|f©#^*MiJ^ 

[0091] Mb3] 

izn^-ij^lKS^Jgn) +*M*'J>» 
» -trP^I-'JzfffiCS^Sn-D + af-D-^zi-X-l -'J>H 

tt&m<D&mz.&^xit, $-1, 4-sfM>&±wjr—xx&%m&, 0-1, 

^W^^fc^V^Tte, 3-1, 4-^/v^7^^-fe-n^-yzf^-e^^ N £-1, 4- 

^/k^^^^y^— ^^bT-fep^xhy^^y^— -^^v^^i^u \ 

, 4-^Vv^V^^y^— if^LTirnlf^— ^*^y^— if^j;tJ?irci^dr^hyv 
/JsX/Jsy^— if^fflV^£/W*U/\ ^®#^\ irn^drXhy V/t^/fry^— if<Z)ff; 
ffl ^^o-Cirn^-yrf^^^^^^tcioT^Cfc^V^— ^-l-y>^^ a - 

^Vv^l^^ffl^tK d^S^6^t-^C^irnt^-^^irt2lf^--^^y 

^-if taotMU#s©t\ ^vi^rv^m^ha-^^^<D^m^x , om< 

[0092] jS-1, 4-^#>3vX*y^— if^ &j£R^feU*<D&mz<£i&V5 0 j3 — 1, 4 

-^/v^^my—^M^r^m^mt^x^ ciostridium«<D£^ m*. 
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Clostridium thermocellum^o it^Clostridium sterocorarium) , Cellvib 
rioM<7)^#» ($lx.fc?, Cellvibrio gilvus) , ThermotogaM<^^^ (#!lxJ:f , Ther 
motoga neapolitana^o J^UKThermotoga maritima) , RuminococcasJS*^^ 
^)(F!lx.5i> Ruminococcas flavofaciens) , FortiesM^^^ (^Ux_^\ Forties a 
nnos) , CellulomonasB^)^^*5J:t/ErwiniaJR(D^^^^tf hfl& 0 j3 — 1, 4- 
tf/Vjjl/^^y?— H&m±ir&±m-Zt$~£.^<fe, Clostridium thermocellum 
, Clostridium sterocorarium, Cellvibrio gilvus, Thermotoga neapolitana 
, Thermotoga maritima, Ruminococcas flavofaciens, Fomes annos, Cel 
lulomonas sp. , Erwinia sp. frt±>t£%ffi£. , 9M$l&tV5 0 $—1, 4-^/1" JJl/yfrX. 

[0093] irut^— tt^Vy— ifte, g|»W®^(D^3^m3o "fentrs*— jxsJn 
^/Jn!;^— H&m^.i-^^ffltLX^ Clostridiumja^^^(^!lx.i*\ Clostri 
dium thermocellum^o^t^Clostridium sterocorarium) , Cellvibriojpltf)^ 
#J (0!lxJ3\ Cellvibrio gilvus) , ThermotogaM^^^) (0!lxJ3\ Thermotoga 
neapolitana^oiTLKThermotoga maritima) , RuminococcasJi<D^^ i&lx. 
Ruminococcas flavofaciens) , FomesM^^^J (0!lxJ3:, Fomes annos) 
, CellulomonasM<^^^*5J;t^ErwiniaJS<^^^^#ff hfl%> 0 -fenlf^-— ;*sjv* 
^U9— if^r^^i-§^#)^0^b<^, Clostridium thermocellum, Clostridiu 
m sterocorarium, Cellvibrio gilvus, Thermotoga neapolitana, Thcrmoto 
ga maritima, Ruminococcas flavofaciens, Fomes annos, Cellulomonas 
sp., Erwinia sp. faty£Z)Wt£. v ) : M$l&frl, <£9^£L<f*Clostridium thermoc 
ellum^fc ^Cellvibrio gUvusT?&«9 % ^t.0*b<f*Clostridium thermocellu 

[0094] -fea^^hy^^y^— ^f*, i^#-e{*a^<D^#j^#^tb§o -fen^r^h 

Pl^jjc**!^— if«^i-§^(O0^L-C^, Clostridium«©£4&(0!J*.fcf, CI 
ostridium thermocellum jo J; ^Clostridium sterocorarium) , CellvibrioM 
(D^M (0!lxJ3\ Cellvibrio gilvus) , ThermotogaMCO^#> (0!JxJ3\ Thermoto 
ga neapolitana jo^TJ^Thermotoga maritima) , RuminococcasM^4^I (011 
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^^Ruminococcas navofaciens) , FomesM^^^ (f?!l;^J3!, Fomes annos 

frtt})?—' if^r0^i-?>^^^f^b<{*, Clostridium thermocellum, Clostr 
idium sterocorarium, Cellvibrio gilvus, Thermotoga neapolitana, Ther 
motoga maritima, Ruminococcas flavofaciens, Fomes annos, Cellulom 
onas sp. , Erwinia sp. ^b&^^M^iSfKStt, =fc 9£r*L< {^Clostridium the 
rmocellum^/b^Cellulomonas sp. ""CcSb^ flxt)0l£U < O'£Clostridium therm 
ocellum-CfeSo tt^*hVl>rfotty?~tt*Jfcl)?~'&^ tftft^-efcot 

[0095] 3-1, i-sf/vu^K^m?— ^(0^b<«-fei3fc v ^— tt^m?— iitt.\ttu 

T^^r^^Vy— if, SW^lXteirutf:^— T^^y?— if)«, j3-l, 4- 
^Vv^^7jN^7}Ny ^— if i£L< f^iratf ^— ^/jN^y^— if ^cf^irti^^hy > 

M-ehmZo 3-1, 4-^>^^x^y^-if fe^ms^Wl^te^i-sr^ 

V\^tJx.^, 3-1, 4-^/U^j^^^V9— if^l. 4mM©2-^ybx^/-/k 
^tf50mMy^#f«(pH7. 5) ^-C55 o C^T20^r^Pf^b^#^^Mti) 

<d 3-1, 4-^Vv^^^y^— if(D^tt<z)50%j^Ji^tt^^i-5 i bo-efe§ 

o 3-1, 4-^/V-^>-^7jsy^— if^ s £f^b<te:Clostridium thermocellum, CI 
ostridium sterocorarium, Cellvibrio gilvus, Thermotoga neapolitana, T 
hermotoga maritima, Ruminococcas flavofaciens, Fomes annos, Cellul 
omonas sp. , Erwinia sp. fchtst&ffi£'0M#l&frlZ)jfflM&M~(:hZ> o 
[0096] 3-1, A-^f/Vtlly^^my— if^-fent^— ttttVy— if-efc5#^, irntr 
$T — ^$\^7fr])y — if f3, #f^U< ^Clostridium thermocellum, Clostridium s 
terocorarium, Cellvibrio gilvus, Thermotoga neapolitana, Thermotoga 
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maritima^ Ruminococcas flavofaciens^ Forties annos, Cellulomonas sp. 
N Erwinia sp. fab%:%ffi£Vm$l&tlZ>MW&MX»&>y), £9#?3;L-< fctClostridiu 
m thermocellum^fc^Cellvibrio gilvusS5f5~C&>^ |i:&#?^lX teClostridiu 
m thermocellum^5fe"C$>'5 0 
[0097] j8-l, 4-^>^^^*y^— if^irntf^— ^^y^— if-efeS^-^. irnt^ 
^- — ^/tC^/J^y:? — if{S N ^Clostridium thermocellum^ Clostridium s 

terocorariurru Cellvibrio gilvus N Thermotoga neapolitana N Thermotoga 
maritima N Ruminococcas flavofacier^ Fomes annos N Cellulomonas sp. 
, Erwinia sp. i>*tt%&£yMfc£tl£>1M&§&te , T?%>*)* <fc903;lX fctClostridiu 
m thermocellumJc/tttCellulomonas sp. S3f£"t?fof!K MchtR^ L<}iClostridi 
um thermocellumS^^fc<5 0 

[0098] ^w^#^-efi, &m&tbZ>£mzr&te1rz>it\^ tt&tottW&Wtevitz. 

[0099] #mnX*m^^biV5 & -1, 4^/V%^r#&&y s 7~- if _h!B<Z>J;5& g 

0-1, 4-i//^^^y^— ^Sr^-f-«^«bd^ii:gf¥*$n#5o * 

[oioo] ^sw©^&-cfflv>e>n« js-i, 4-^/^v*^*u9— if Mx.it, urcox 
5»cLTW3s$tt#«o *1\ 3-1, 4-^z>-*x*v9—^%m±ir%m±i&im 
mm. Mm%i*)&%&trz>o 3-1, 4-^v^^^*y7-if 

— K-TSit^T-^n-^^L. #fcn^it^-ej3-l, 4-^7k#^/K;*/Ky^— if 



WO 2005/056811 22 PCT/JP2004/018416 

[0101] is-i, 4-y/vz>i/-fc*m7— ^Mfc^<DMfc^U&^m\^hti%m%Mofe 

m±v^^^tcui&u^/vx^^mv^^±m(m^ii, mm, MmtzE)* 

fflWCj&£&*x5|8-l, 4-^/v*>oKxjJn!J9— iff*, T^— if^Udft^-^ft 

[0102] ?v—^ti,tz. : mte?-e<DWL$i® mm. Mm^ti 

K£oxmte+<Dmm$mm£tiz>£? Kmte£ws>z.k& ^ 0 mm&?tt 

[0103] Pu—^fcUtm&tt^ ±M£tlZ> 13 -1, 4-^/V^^^Jy—^m 
[0104] J3-1, if^a-rS^ife^, ^#J(#"!JX1^\ 

[0105] ^m^H/c ,3 -1, 4-^>^^^y7— -tf sWSCteiMWJ&rt 
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Mir^-t^xoxmm^mvx^m^n^o 13-1, 

w^#5o ^m^nti®. *>«v^H3iic?^isi, ra^a^if^^a^tv^a 

[0106] HlSlgteNN^^^^fr^ 0 -1, 4-^;^^*!J7- if <Z)*{*, KJ&Ufi 
^NPO^^^OjS-l, ftmtftiatmo. 01—1, 000U/g 

0-1, 4-^W#^ 0*L<}*^JO. 05-500U/g 0-1, 4^/K*7>\ £*)j&£L 
<\$m0. 1— lOOU/g 0-1, 4-^/V7»-e^«9, #m#*L<tt*&0. 5— 50U/ 
g 3-1, 4-^7l>^XT?&U, Sfe^*b<HjKll— 7U/ jS — 1, 4-^/V^^-rfeS 
o 0-1, 4-^>V77^^y7— 

ilL-^1-<^3*1^£>3o ttfflfi^J&-t-|f5t, ^lftl*S^©(D, ^>V77 

[0107] js-i, A-tf/v-fyz/^m?— ^n^mu^x^x^mMx^ox^w 0- 

3—1, 4-^/^V*^y7— @^b$tbS-i:dW*LV\ @J&fbtf>#ifc£ 
j&sftffl&ti^So 0-1, 4-i//v^^^y^— iff^m^ii^H^&ft/cv^r 

[0108] (5. a-1, 4-^/V77^*^y7— tf) 

a-1, 4-^V^>-^7jsy^— if (EC: 2. 4. 1. a-1, 4-^>V#>-(a^ 
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—if, ^yn— ^Vtfc^y^— if, -^/vh^^hy^^y^— if&^Wfcfct-tSli 
^&5„ ^w^v^^y^— ifte,^nyvm^^KJ^-e£>3, a-i, 4-^vio& 

#1-£ 0 £flcrt-e», «y^^ft^^v^-x:\ ^/v^>-^^y^— graw^Bfe 

[0109] a-1, 4-^/V^>*^y9— if«, ^V^^cfi^y^— ^V^IfBU#§S^ 

[oho] a-i, 4-y/>#isfrxfty7~^&m^zuwo<?>mkvxtt:, mm. i?*rw*( 

[0111] a-1, 4-^V^^^^y^— l£$:m%.irZ>m%d<vmbl.Xn, fcf>, W^r, 9s* 

[0112] a-1, 4-^>^V*^y^— if WJ^LTte, Thcrmus aqu 

aticus, Bacillus stearothermophilus, Deinococcus radiodurans, Thermo 
coccus litoralis, Streptomyces coelicolor, Pyrococcus horikoshi, Myco 
bacterium tuberculosis, Thermotoga maritima, Aquifex aeolicus, Meth 
anococcus Jannaschii, Pseudomonas aeruginosa, Chlamydia pneumoni 
ae, Chlorella vulgaris, Agrobacterium tumefaciens, Clostridium pasteu 
rianum, Klebsiella pneumoniae, Synecococcus sp. , Synechocystis sp. 
, E. coli, Neurospora crassa, Saccharomyces cerevisiae, Chlamydomon 
as sp. ftH&mfbtlZo 4-y?VfrST£7d&) s 7—' V&M&tt&toftZJfr 
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[0113] &$&m-C^^btV5 a-l, if«, iS^jtfsf^-, Thermus a 

quaticus N Bacillus stearothermophilusf£fej|5^5i<!;;^0litL< % i^-Y^f^C^iZ. 

fcfc. SJ£MM®Jg^V^^W^U/\, SJ£MjaSJg/^^ «-l, 4-^>V#V* 

[0114] ^SW^fflv^^tS a-l, 4-^/v^7^^y7-if(*, _b|B(Dj;5^S^^# 

frr^, a-i, 4^/^>^^v9—^m±ir^mm,^. &&xjm&tofrb 

[0115] ^HSM-CfflV^ttS a-l, 4-^/V^^^y9— if(i, ^.flh(DWl^. feVoitfZ 

[0116] a-l, 4-^>V^>-*^y^— if _hfB<D i8 -1, 4-^/^>-^^])9—^ftm 
[0117] «fe^«x.^fflv>»^(^r|x.«\ £00, *Hfcifm, _hlE<Z> jS-l, 4-^Vv 

o a-l, 4-^V^^^y^— i£te, ^$t^LTT^— if^^&V^aW* 
«,^m,Km*^)^^m^^fflV^^^*UV\ a-l, 4-?>V?3^ 

^7j>y^— i?<D«fc^mm;t<z>fc#>&m. ^M^ttte^oJ^fc^mm&ffl 
jHBH, &fflv>Tj££&h^ a-l, 4-^#^*;**y^— tfte 

[0118] m^mmx.(-j:o-c#^tbfca-i, 4-^/^>^^jy—^f(D±m^xxim 
[0119] Rmm^m^mm^^^ti^a-i, 4-^/^^x^y^— sjsbb 

^NPO^^ffJCDjS-l, 4-^Vv^^CTLT, ft^lfti-te^JO. 05—1, OOOU/g 
j3-l, 4-^7v#>\ ^b<{*^0. 1— 500U/g j3-l, 4-^#>\ £<9&^< 
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r±#jo. 5— ioou/g jS-i, 4-yvv#y-efc^ #&;i#mxteft)i~ sou/g 0 
-i, ftfc^*b<tt*&io— sou/g 4-^>v-^7^-efc§ 0 

4-y>v#y*^*yy-i£<DM^^;5^ ^CT^»bfcg|ffl« 

[0120] a-i, A-y/vjj^^m?— Hfe,mM:£thX\^xh3zmmrefo^xh£\<\ «- 
i, 4-y>v#y*;**yy— -m, @^b$ti-cv^@^b;$H"Cv^<^j;v^ 
a-i, 4-^/^^^y^— @^ffc&*us£ww*bv\, @3t^©^act 

v\ mcm^±^mm^thXh^^.tiim^^\ 

[0121] (6. J*-fyyy— i?(EC:5. 3. 1. 5)) 

«l ^ (DM it^-ffi *5 v , ^ ^^/v=3 -;*-f y y y — e> fc^- tK: 

^t^taoT4i:fc^/V3 — ^^^/vy h— ^£^-e#3 0 yvv=* — x^ir n 

W fc#k*L3 a -y*/V^7 y <Dl&*3r fa ±£*5^/^ -e^r^ o 

[0122] jfmmm^Jjmxm^biv&^/v^—^y^—ii ra, D-yv^-^^D- 

7/v?h~*t<DffiKm&&mmu%&mmxhZ) 0 y7v:n— .x^yyy— if « % D-^r 
[0123] yv^—^yyyy-if ^ ft^feit^W^^^i-^o yw=t^yyy 

y— if^jg^i^^^^i^OOf^J^bTf^^ Streptomyces rubiginosus^ Streptomy 
ces olivochromogenes N Streptomyces murinus, Streptomyces violaceo 
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nigei\ Streptomyces diastaticus^ Streptomyces albus N Streptomyces sp 
. N Escherichia coh\ Bacteroides xylanolyticus^ Arthrobacter sp. N Cand 
ida boidiniL Clostridium thermosulfurogenes^ Clostridium thermohydr 
osulfuricuiru Thermoanaerobacterium saccharolyticum^ Thermoanaerob 
acter sp. % Thermotoga neapolitana^ Thermus aquaticus^ Lactobacillus 
brevis^ Lactobacillus xylosus N Agrobacterium tumefaciens^ Bacillus s 
p. % Actinoplanes missouriensis*3«fcOTaracolobacterium aerogenoides^ 
hflZ> 0 ^/^—^y^—^M±ir^Wi^O(DmtVXit, Trypanosoma b 
rucei^ff htlZ>o tf^—T^V^—^tt^ W^SjTCfeo-Ok «tV\ ^VVa— ^ 

[0124] ^^m^M^^btl^^/^—^y^y—^U, Streptomyces rubiginosus^ 
7tf±Bacillus sp. ^S3fe^<5i<!:#W^L< N Streptomyces rubiginosusii^jfe 

ir^t^xK>0^^ \ ^mmxm\^bti^/^—^y^9—^fn, sjssii 
mm^ttmizL^o R^mnm^m^^—^y^—^i^ mz.&, 

[oi25] &z&m-?m\< ^hfm^^—^y^y—^^ ±M(dx.^ e mm^w^-r^. 

sf ; v^— ^y^y-^m^-r^m^bm.m^m^tin^o 
[0126] ^mm-em^^btimz?/^— ^y*9— ^ttb^^^^^^iiL^v^ 

[0127] y^fyy^— ifte, ±mco 0 -l, A-V;vfjiy^^Vy—^tmm\^ atfc 

[0128] 3i<s^m^(j:fflv^5^^ w%.&. *bi^ *si*if) _bte^ 0 -1, 4-y> 
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v^jg£$*L&yVi^— ^4V^7— if T^-if£^Jf^^;£&l\^ « 

[oi29] 5ft^,m#x.t-J:s^v^— x4y*7—¥ (D^.m^xummn, ±uco # -i, 4 

-y># y*^*y ^— ifi: Kft t> ftM^o 

[0130] KJ^r?fi^B#^^ c t i ^-^m^^v^--^y^7---if(DA«, Eijfcmim<Dm 

Wt^^ft-l, f^WfcteifaO. 01— 500U/g 3 — 1, 4-^ 

/V#y % £?3;L<te^O. 05— lOOU/g 0-1, 4-^/V^V, £^?*L<f3$jO. 1 
— 50U/g 3-1, 4-?A'#> r T*3bQ, mzfft^<m&0. 5— lOU/g £-1,4- 
y7v#>-C;fc^ S^^b<«|t)l — 5U/g ^ -1, 4-^7k^^-efe§ 0 ^/k=i— ^ 

-fyy^-if <?>ms^#l-^3^ hj^^ ^^ttb/c^*»^b^i-<^§^^ 
fe^o ^fflia^ftl-^s^ ra;ifmfc5^<z\ ^/^^<DiR*^i£-|c^ 

[0131] yvi^— ^y^^-if *tM$tbTv ^u*ii-efeoUiv \ yvi^— ;vfy 
y^— ifte. H^b$nTv^Tt>ia^§^bTvy^<^j;v\ yvv=i— ^yy^— if 

7— iff*. Uft±Kmffi\&tix^^k&&&Ui\ tf>v^— ^yy^— -m^c 
, js-i, 4-^/^y*^y^— frisjnJa-i, 4-yvv^y^^y^— if<D^/K 

4-y*/v^y^^u^— t?*5«fct*a-i, 4-y>^y^^y7— if<£> 

[0132] (7. y>V=i— x^-de^— |f) 
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[oi33] ^m<Dm^mxm\^bnn&?/^—tt^yy— -m, ^rco^m^mm 

[0134] MM 

B -D-<fj\,=\— X + H 2 0 + FAD + V 2 0 2 
^D-^U=l/- S^K>+H 2 0 2 + FADH 2 

if^/S^^S^^^OD^il^LT^ Aspergillus niger^ Penicillium amagasaki 
ense, Penicillium notatumSoit^Phanerochaete chrysosporium^^-ffb 

[0135] ^HW-tfffiV^tl^S^/V-a— ^tf-df-i^— If Aspergillus niger^fctePen 
icillium amagasakiense (31 Aspergillus nigeriC^^"^" 

[0136] ^K-Cffiv^b4^#5^/^=^— JifB<D£5fci&IMc#£-r5, 

[0137] ^w^fflv^^^/^— ^-^i/^r— . zifih(D^m^h^m\^f^^ 

[0138] ^/V3— v-^— if ii % _hfg<D jS -1 , 4-^/^^^^!J9— if it 

[0139] m&?m&*.\z.m^&m£ito mm. mw**?) h\ -tta» 0 -1, 
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^a^b^v^d^cttffiw-</v-eb^^mb^v^^(^^«\ mm. Mm^ti 
m±vf^^^tci^u^/vxv^mmv^^±^m^-i-£, mm, Mm^ti^ 

[0140] 3t^m#I^.^J:5^=i— JXtf^S*^— if (D^M^Ximmt. _hlE<Z) j3 -1 , 

[0141] ^M^I^<D^^^*^^3— -^©fttt, S^M^NP<D^ 
^ffJ<D/3-l, 4-7*/^%>KftL,X, {tM&JlttffiO. 5—1, OOOU/g 0-1, 4- 
0*L<f*#Jl~5OOU/g 3-1, 4-^/V#>\ J;t)0*L<f^5— 400 
U/g 0-1, 4-^/V^^-efc«9 ( #^f*L<f«10— 300U/g 0-1, 4-^/V 
# flW>*f*L<W:*&20— 200U/g j3 -1, 4-^>*y^fc5 0 ^/Va— ^ 

tf s *>5 0 ££j£g#te®r31>09tf\ yfr%><r>W&!MkT1r 

[0142] ^-^m^s, **M$tLTv ^xh^mMxh-oXh^ \ >?^—?Jr 

-iff*, @^£;ft^^W;£U/\ itftO^LTtt, Sft^^feCfc^xJi 

7— •tf©po^rai^fr±^iaS'fb§ttTv^i:dW*uv\ 
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[0143] (8. A*u*~ if) 

&x^% 0 

[0145] A^n^— w&m. mm^^umm\^i±.^o &&m*kir&m 

^.HfcKDMbL-Xfe, Penicillium notatumfcit^Escherichia coli^^f t>th& 0 
^n^—^m^r^>W}^}(Dmt\,X\^ ^^.OTBos taurusd^f htl&o A 
^n^— ^M^.ir^mcomtL^Xn, Capsicum frutescens/J^f btiZ> 0 ^ 

[0146] ^mmxm^^hfl^^^— Hit, ^PWcteBos taurus^S5fei-^i^dW 

[0147] ^mxm^^btin^^^—^^ ±.m<Dx^ nmrn^tE-r^ j*,**?— 
[oi48] jtmwxm^hfmz>j±?v#~- -n^(D^m^^mvti^ti#—i£&=i 
mmi^xhxw 

[0149] J*?u$— if _hfE<D j3 -1, ^^V^^J^y^-if if fc^^x. 
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[0150] mte?mMk*.\z.m^zm4ito (m*.t£. mm, mmkf) -tm<& 3 -i, 

ms^^ti^mJ&^^mwzssi. mm, m-mt£¥)&m.m?mm%.tem^ 

j)^m^t£x^$Lm(ffl%Ji£. mm. Mm^ti^m\^xm^ti^^^—^, 
[oi5i] mte^m&Mz£ZJ**v*~i2<D±m&£Tmm&. ±&<z> 3 -i, 4-^/v#>- 

[0152] ^WteR#<B^*fc^a^A*n*— if oili, HJ^^^^o 3 - 
1, 4-^7l^/^*j-L-C, f^ftjfcfcfcJfoO. 01-500U/g 3-1, 4-^>V#^ 
£L<te$jO. 01 — lOOU/g 3-1, 4-;77V#>\ £Wfr&L<l*mO. 01— 50U/ 
g 3-1, 4-^7l>^XT?&U, 9fc\Z.&&L,<t&fiO. 05— lOU/g 3-1, 
^Xl&O, ftfc0*L<h£#*)O. 1 — 5U/g 3-1, 4-^/^^-efc§ 0 J*?v#—l£<D 

[0153] ^n^—gfi, ffiM^tX-TV^^W^^oT^iV^ A*n£r~t?li, @£>ffc 

ffl<Dfflt±Kmi£tt&tlX\*Xt>3:\t\ 3-1, 4-^/V^7^^y9— -£*5,£tfa- 
1, 4^/V^^^y7— ^<Dp?^tl^l^#:±^@^b$^TV^rtdW*LV> 
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[0154] (9. &&£Tf^/Utti/ff— -t?) 

[0155] ^^<Z?iiat^«fe-Cfflv>6,n#5^^9-^fi, M^^*^*^^^^ 

[0156] t? f*. »^j;tmw-#£-r5o #^-if£S^i-3«^ 

C>M<^1-'"C^n Acetobacter peroxydans^ Acholeplasma equifetale N Achole 
plasma hippikon^ Acholeplasma laidlawn\ Aspergillus niger % Penicillium 

janthinellurcu Halobacterium halobiurcu Haloarcula marismortuk Esch 
erichia coh\ Mycoplasma arthritidis N Mycoplasma capricolunu Mycoba 
cterium smegmatis N Mycobacterium tuberculosis^ Mycoplasma pulmon 
is % Mycoplasma sp. % Bacillus stcarothcrmophilus^ Rhodobactcr sphacr 
oides^ Lactobacillus plantarum^ Thermoleophilum alburn^ Phanerochaet 
e chrysosporium N Saccharomyces cerevisiae^ Candida rugosa^ Kloeck 
era sp„ Klebsiella pneumoniae N Pseudomonas stutzeri^o cfctKParacoccus 

denitrificans/^tf ib*v5o ^M^i-^Wj^Mt^Xi^ Capra aeg 

agrus hircus^ Bos taurus^ Homo sapiens^ Rattus norvegicusjoilFNoto 
mastus lobatus(#^S)#SWW5o Xf^—'V&m&.irZfeVtKDMkL'Xte, 
Gossypium hirsutum^ Sinapis alba^ Spinacia oleracea^ Nicotiana tabac 
um L. ^ Nicotiana sylvestris^ Euglena gracilis ($jkW0 jocfcLFPisum sativu 

rn^mf e,tt5 0 #?7—i£ &m^ir%^m^fribKmfe£fri^ \ 
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[0157] ^ZSmX-m^^tvUZX??— t?te\ Aspergillus niger. Bovine Liver (4*fff Hi) 
Sfciffluman Erythrocyte (th^jfe^) mft3tei~5^£iW3;L-<^ Aspergillus 
niger^SjteTS^^^U/^ ^K^JBV^ftS;*;^— BtJ^iSM 

[0158] ^P^(DM3t^fi-T:-fflv^^,tt#§^/^^- :3 r^-if«, iM^7k*3r7K*S:W 

[0159] -</l^-3rv^— if Hj^^it^ffi^^^i-^o ^/V^V^— if^r 
3S^^£$$:£feC>#yi;L"03u Pleurotus ostreatus, Halobacterium halobiu 
rru Haloarcula marismortuu Coprinus friesih Phanerochaete chrysospo 
rium, Mycobacterium smegmatis, Mycobacterium tuberculosis, Flavob 
acterium meningosepticum, Arthromyces ramosus, Phellinus igniarius 
^ Escherichia coli, Thermoleophilum album, Kloeckera sp. , Bacillus s 
tearothermophilus, Coprinus cinereus^o^TLKCoprinus macrorhizus^^#^ 

if ; Sr^^."t"5K]^J(D'^!l^bT^ N Homo sapiens, Canis familiarise Rattus no 
rvegicus, Sus scrofa, Ovis aries/^^ff 'hth^o ^-^^T^r^y^ — ^f^M^.'ir^ 
WM<f>ffi\b~lsX\'i.^ W#!7iMf (horseradish) ^ Armoracia rusticana, Armoraci 
a lapathifolia, Actinidia chincnsis. Citrus sinensis, Populus trichocarp 
a, Nicotiana sylvestris, Picea sitchensis Carr. , Picea abies L. , Kars 
ten, Petunia hybrida, Carica papaya, Vitis Pseudoreticulata, Hordeu 
m vulgare, Brassica rapa, Prunus persica, Vicia faba, Oryza sativa L 

[0160] if.^mxm^^hflU^^^V— £W\ W^T7i^f^itFBacillus stearot 
hermophilus K E±3 $tfrZ>ZL W £U< , ®#I7iMf K E±3 b& £U/ \ 

[oi6i] ^^-efflv ^bftMtt??— ^itm-^/^^y— TO, -tfs® g ^ 
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[oi62] ^mm^m^^fin^^—^tc}^^^^— im, ~tih<D%.m^m 

[0163] fJ^— if -£fcfe^/l<tti/y— if te, _LfE£> /3 -1, if £ 

[0164] ^t^^-mmx.^-fflv^§^^^ (fljfctf , lam, Ki^a te, _Lteo js -1, 4-^vv- 

[0165] MlS^m^^t-J:5^^^-if*^^^/v^^-if(7)^*5j;tJ?ftM», _h 

m<7> j3-l, if^|H#t^T^tL#^)o 
[0166] KJ&l8tel$<©i8**fc^**l^;&*9— if*fc^^7V^-dr^— -eoSfi. KJS 
^^Pf^f^cfKDjS-l, 4-^V^^iC*fLT, ffc^ftHCfiil&O. 05—1, 000U/ 
g 3-1, 4-?A'%>* 0*L<te». l-500U/g J3-1, 4-^/^^ «t«90* 
L< te^ 1 . 0— 200U/g $ -1 , 4-^7v# >-efc§ 0 J&*9— tftfctt^/V)^ 
^-if HJ^^ t^ttbfe#3ff ^^u j ^t-<j&««^^*>« 0 

[0167] fLfctt^O^^— i? WM^nTV >T^**f^-efcoT^ £V \ # 

^7— if^cf^/i-^^y— if^, H^b^-CV^-OfeH^^tbTV^^J; 
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V\ if^fcte-V^dr^-if te, H^b^Ji^^W^U/X, ®J&fb© 

#ifc£L-cfci\ m#^2fe(fc£xj£, #^r^&, -r^^^u *fcii^awK 

tlX\^5>Z.i:&&l£\J/\ ti^y— if^fcte^/V^v^— iff33;/c, 0-1, 
^^/jN^y^— tf*5J;i* a-i, A-sf/vjj^^yy— H<D'j?ft<tb— fttrnvfe 

fc±Kmfeik&frix^^xh^^uw\<Dfefo±fcmfeik&tix\^xh£\<\ 0-1, 4 

[0168] (10. MWiNi) 

[0169] «0J-effiVN^tL#^§l«9^f*, o-l, 6-^V^^KM^»ifL#§^ 

7— if (EC 3. 2. 1. 68)^. T^n^^^, ^y=i— ^VjoiU^V/^^^ffii- 
§ a -x^hy^^K-l, 6- a -sf)V^y?— if (^/k^— if £t>V ^5) (EC 3. 
2. 1. 41)^2o^£*$*I^>o 

[0170] &m&mte, wt£to&£xmmz. : &&irz 0 &%}*)mm&m&.irzm*k®<Dm 

^L/C^i, Saccharomyces cerevisiae^ Chlamydomonas sp. , Bacillus brev 
is % Bacillus acidopullulyticus N Bacillus macerans, Bacillus stearothermo 
philus, Bacillus circulars Thermus aquaticus, Klebsiella pneumoniae, 
Thermoactinomyces thalpophilus, Thermoanaerobacter ethanolicus, Ps 
eudomonas amyloderamosa&<*f &^fhfrl%> 0 W$yWE^&M^1r&1fe$}<D&\ 
kLXlt, v^#V^ ^y^^e, ^*nai/, 4*. a^, 

o 

[0171] ^^mxm^^btl^^^WM^ Klebsiella pneumoniae. Bacillus brevi 
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Bacillus acidopullulyticus^ Pseudomonas amyloderamosa^S^fe^S^ 
cb/^£R£U<^ Klebsiella pneumoniae^ Pseudomonas amyloderamosa}3lS>fe 

[0172] *mwx*m^^btmz>&mmmfc. ±^&tt&i&mz.ft&rrz>. &wvmm 
[oi73] *&w-?m^b*mz&mmm&. zfrt><D&±®&£Tmm*bm®Lid&. 

[0174] tifflVtimti:, _hiE(D 0 -1, £HMHfc, 

[0175] at^m#i^f-fflv>5«8:^ 10a, nmtti*) rau ±m<v & -1, 4-^vv 

[0176] it^^-mmx.i-J:S^«9^^^^m^J:t) ? ^®«, ±mco 0 -1, 4-^>#^* 

[0177] HJ^i^Nf«^^*tb5^^iolii, SlSM^NPoS^^^/S-i 
, A-Jf;vjji/\z.M\^X, ft&mz.XZ1foo. 05—1, OOOU/g 0-1, A-Jf/vjji/, 
0*L<kt$jo. 1— soou/g 0-1, 4-^/vtj^, j:00£ixia#$jo. 5— ioou/ 
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[oi78] #.mmmx. mm$tix\ ^x-k^mmxfo^xb^ \ ma^mm^t, mmt^ 
x\s^xhmfeit£tix^t£<kk£\,\ &mmmfe, m^t^n^tmi-^^\ m 

^^vy—^(D{p^<th-^tm^ui^±Kmmt^nx\^xh^^ %mm* 

il^B^fetxT^-OkiV^ j3-l, -MteXXfa-l, 4->f 

[0179] (11. ^7^^^^1fV^(EC. 2. 4. 1. 18)) 

[olso] if.mmxm^fm^y>^^>^^\t, a-i, 4-^/^>m<D-^- 
[oi8i] -f^^-y^^M^ msm^ mm. texxfrnm^fe-rzo y^^^ 

^^^M^t^W^^^ltl^Xl^ Bacillus stcarothcrmophilus, Bacillu 
s subtilis^ Bacillus caldolyticus. Bacillus licheniformis^ Bacillus amylol 
iquefaciens N Bacillus coagulans^ Bacillus caldovelox N Bacillus thermoca 
tenulatus^ Bacillus smithii % Bacillus megaterium^ Bacillus brevis^ Alkal 
ophillic Bacillus sp. N Streptomyces coelicoloi\ Aquifex aeolicus^ Syne 
chosystis sp. N E. coIk Agrobacteirum tumefaciens^ Thermus aquaticus 
Rhodothermus obamensis^ Neurospora crassa^ W£Mt£}£ jfiS^lf '^>tl^) 0 ~? 

^>^>^^^^m^r^mm(Dmt\,xmiY, y^K zf^t^om 
%m&mif btiz>o 7T^^^^&*m±TzMm<Dmtisxn, mm, 
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[0182] it-YifJ^ Bacillus stearoth 

ermophilus, Aquifex aeolicus^E^jR^^^^^^pJ^^ Bacillus stearother 
mophilus, Aquifex aeolicusi£&3&1rZ>Z.b&£ 1 0lfriz.lA\ ^ISWCfflV^tl^ 

[0183] ^jW^^^^^c^-YAJ*, _h|E<Dj;5ft S 

[0184] ^jswcfflv ^hW^y^^^^y^-<M^ lb«K *5£T^ 

[0185] ^v^v^vifVAfi. _hfE<D j3 -1, 4-^yv*^c^IJ9— t?£H31H^ it 
[0186] it^max.^fflV>5^C^ ($lxJ^ MM. MMftt*) KJ\ _LfB<£> J3 -1, 

[0187] mm^m&&fc£%^T^isy^^^<D^m&£T$mm^ ±^<d 3-1,4 
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[0188] Rfomm(Dmw^\^^%y7Z/^?^^j±(Dmi£, ^m^m^m 

Wt*P<D jS -1, 4-s?;V?j^\Z.Ml^X, ftiH^-MllO— 100, 000U/g £ -1, 4- 
^7V#^ % 0£L<«^1OO— 50, OOOU/g j8— 1, A-tf/Vjj>, i«9^b<«^Jl 

, ooo—io, ooou/g £-1, 4-^>^ye$.5„ :/9v^v^viPVA<£>Jift 

[0189] •f^f-^^y^M^ mm^tix^x-b^mmx^xhxw -f^^? 
te<th-jjtm^mfc±immk£tix\^xh^^u %mmfc±^mmk£frx 

WOfciV^ j3 — 1, 4-^7^V^^y^— if*5iU?a-l, 4-^v^v^^y^— 
[0190] (12. A-a-^)Vts/Yy^^7^y—' if (EC. 2. 4. 1. 25)) 

[0191] ^mmxm^^hti^4-a-^^yb9>^y^9—^n, ^v^^otk— 

[0192] 4- a -^/^/h7^7x7- if ^ ^^^^i;^^^^^,, 4- a -^/V 



WO 2005/056811 41 PCT/JP2004/018416 

#Sb7^X7^7~l£&M£.1rZ>fflt£.V0<DWkL>Xt3;^ Aquifex aeolicus, Strept 
ococcus pneumoniae, Clostridium butylicum, Deinococcus radiodurans 
, Haemophilus influenzae, Mycobacterium tuberculosis, Thermococcus 
litralis, Thermotoga maritima, Thermotoga neapolitana. Chlamydia p 
sittaci, Pyrococcus sp. , Dictyoglomus thermophilum, Borrelia burgdor 
feri, Synechosystis sp. , E. coli, Thermus aquaticus^eif &^lt~T £>tt<5 0 4— 

a, Tea, tei£<Dmmti:}£1&&tf btiZo A-a-^^jY^^7^7—^M^r 

[0193] ^M-Cffl V ^tb#34- a -*ffV%J Yy^T^^y— if {3, v^TJVf^e, Thermus 
aquaticus, Thermococcus litralisi^l^^"T'<5^l£:^#f ^U<, v'-Y^W^, Ther 
mus aquaticus(^S5fei-^i^^J;t9^bV\ ^^WC^V^tL54-a-^/V^7 

[0195] ^mMxm\<^fan%4-a-?*^z;h9>*7^7— if«, m^m»*3j;tF 

[0196] 4-a-^V^7h7^^^7^-if fi, _LfB<£> j3 -1, jVlsl/i^T^yj—^i 

[0197] ^t^^-mmx.^-fflV^§^^^ (fljfctf, JW<£^) ft, _hfB^ j3 -1, 4-^/V 
^>*^y^— if^t!^, 4-a-^>^yr-9^^7— ifcD^I|.OWJr^, it 

bv T^— if £S£U£v ^3;fcmai^/i^i^^mu£v (^(Jx. 
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[0198] M^^mm^i-i:§4-a-^>77/^7^^^7"^fO^0^J:•O ? *tMfi^ -LIB 
[0199] ©tH^I^©ii^[^^4-tt-^;V*;f7^7x7- if©Mte> SJSM 

0-1, ixmma^mo. 05—1, ooou/ g 

jS-l, 4-^VV7J^. £?3EL<J3^J0. 1 — 500U/g 0-1, 4-^#V. «t»)0^b< 
iiftjO. 5— lOOU/g jS-l, 4-^/V7J^'Cfe^o 4-a-^/k7Jyb9^7^7— if 

[0200] 4-a-^VP777h^^^^^-if^, *f$a$nTV>-Ct*^Mt?feoT^j:V\ 4- a 

&ffr£Ut\ A-a-^/vtuv^^y^y— ifte^fc, j8— 1, 4-^7JV^^y^ 

&tix\/^x^&\f^&i<D&fa±fcm?£fc£tvx:^xb&\\ j3-i, AHtwyis* 

frV9-~ t?*5J;tfa-i, 4-^/^^^^y^—- ^(D^tNCia^-L^H^L^tt 

[0201] (13. i/y=t— yyf^7>f^yf^(EC. 2. 4. 1. 25/EC. 3. 2. 1. 33 
)) 

, ^y=i— yv-xV^^v^^if-rA^ffiv ^^i:^-e^ o 



WO 2005/056811 



PCT/JP2004/018416 



[0202] 
[0203] 

[0204] 

[0205] 

[0206] 

[0207] 
[0208] 



zt&frsuw ^mnxm^^hxi^v^—^y^yy^y^^y^M^ sj£ 
^mmxm\ ^\m^)^—^y^yy^y^^y^M~t, _htE<D£5& e m 
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[0209] M^mm;^-J;5^y^-^>^7^^^ 

[0210] HJ^P^^^o^rti^^^^^y^-yv^v^^^^^ifVA^fi^, H 

JS^SMNf^^^^^-I, 4-^V^^^*fL-C, ft^l&fcfcBfaO. 01—5, 000U 
/g /3-1, 4-i77V#>\ £?l£L<fi^0. 1 — 1, OOOU/g >3 — 1, 4-^7V#^ «fc 

y>m&,<nmi~ soou/ g 3-1, 4-^v^^-cfe§ 0 ^y=— yv^v^^^^ 
So sj£gfl:ttjer.5t>(D0>, ?/^><D)$immTirz>m 

[0211] ^y=3-^V^V^>^>^VifVAfi. W^tlTl ^T%*|fM-efeoT^J;l > 

1, 4-^/V^7^/}N^y7— ^it^a-l, 4-^#^tfv*^y5>— if(Z)/>^<^— 
o 13-1, 4-^>V^7^*^*y7— if*5it^a-l, A-^f/v^j^^mv—^^n^t 
[0212] (14. 



WO 2005/056811 45 PCT/JP2004/018416 

[0213] ft3b\ ?/\'#>'&±fffi'%5ij&&mftimz>m. mm^mm^m^m^^u 
mm^mm^i^mmir^m^^^o £$>k, 0-1, a-^^^e^ 

[0214] ft&ttfca&jKtt, zk^fe^o -hIE jS -1, 4-^/^V*^*y9— tf^fett 

a-1, if&WR*t"56fcfc/3-l, ^ttV?— if£ 

[0215] 7kfe^ #ctK, 4 i rHl7K*5j;mj!^K(DV^-rtb'efco'Ct>J:v\ ES;fc£}3u l£Jt20 o 

[0216] (15. 

3—1. 4-^7v#>. r/^-Y^— . MHy^^fc^^/v^— ^-l-U^, 3-1, 4 
-^/lO^/J^/J^— *3«fcU< a -1, 4-^/^^^y9— if Sr^triSSfc^Klfri 
, 13-1, 4-^/^>^^V9—^t$-l, 4-i?/]s%^b<Dffl<DffiKfcm&£Tf a 

-1, ^^7^— ^©K<^40Sf^ffl^^i^v>ist), ft 

^^*^y7-if^^i-»»(^x.«\ jffifti?) mm, mm 

[0217] < a-Jf/Vjj>'<DW^.> 

— ^-l-y>-^ N 0-1, 4-^V^^^y^— if. S3«tt5a-1, 4Hf fVUlSft&Jfr 

[0218] !32t3:^JK*M©jK^fe^v^^l^SlS«>«l&S:^ , t*o 0-1, 4-^/v^ 
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^-i-y^£U;^j3-i, 4-^/v^m^-&n-i)^^n^o ±rft£nfc?/v 

^/V^tfvX^y^-if \?L£<0^ 1^0*^v-(i^gm) 
[0219] &3o, ^^<D $ -1 , Xtfcot, j3 -1 , 4-^>#^*^ 

*y^— if ^tnt't- ^^^y^— ^-e*>5^©, ^m^K^^&fc&v > 
o ^^^x/c^vv=i— ^-i-y>-^(*3i^m{^Px.fc^v^— ^-i-y>-^) fi, 

it^fca-l, 4-^Vv^^^^y^— if JU;«9, jg^0^7-r^— (MIm)(U- 
1, 4-^-^-e^#$tV, a-»|(l^Sm+l)^#S^ 0 ^^<D|HI 

i-«^tt6«y^^, ss^-i, 4-^*^^y9— &<D£ij&Kyy-4? 
[0220] « W^^i&^v ^n»xJ3:\ 3rf , ^^PMi-^o Sfffttt, ^Jx.«\ m 

A-Jf/VjJls^^yy— if, *3j;t^a-l, 4-^7v#v^*y^ 

-if^tlP-r6r^^i(9MM$tL#^o 0-1, 4-^/V^V, ^9 

/^^y^— if, £fc{3a-l, 4-^/V^^^^y7— if^^tL^tP^^r^ 

, Mmv>^t^^^—^-i-y^m<Dxwj>mw,, 0-1, 4-^vv^^^^ 

y^— if\ *5j;tJ*a-l, 4-^/^^X^y^— if(D5^©V><o^^^^-^ti>^ 
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6. 5-^7. 5X3bZ> 0 pH^,HJ^^ffiV^^*(DS®pH(c:^-frTjg^DraS$ 

fe«9#3 0 £?£b<«:l. OmM— 50mM-efe«9, J:«90*L<{i5mM— 30 

mMtfeSo 

[0221] jS-l, 4-^/^V^ N -feciif^-— *-C*>*K 0-1, 4-^/V^7^^/^y7— i?^, i? 
-ObJ;v\ fe^te, ;*#Mift^*»a£»]L-CkJ;v\ mm~£fcfe®ktk 

m&mwt&jjm^ R^mm^xmn^^h^/^-^mm^m^vn 

[0222] ^fc. ^StjSCt^^ii, ^^^^i^^VifVA, 4- a 

[0223] #CVvT:\ ^B^^^<^^&i-J;oT^gi^CT^P^i-S^^iCJ:i9 

^commmmK^m^um^ir^-tK^x, ttL»itt^iK^©iiAL 
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— m 7o , c©$&firca>«j , «t <9 #*ix raj^j 3 5°c -7^60°c-efc§ o 
[0224] hj^b#^«, BjfcmM, Rj&K£v^m&ti%^%i'<DiftTA&£Tmm<Dm 

—mooing. xnj^<iimmm-m72mm, skfcj;w*L<tt*&2i$ra~ 

[0225] unm&. 2<D&ttm&.&m^xft<>xb&i^ mm^m^MKmm^x 

[0226] ^mwnjrmxfe&t^ Rj&&3bzn&MA'i£8tVfrz. 0-1, 4-^w#^ 3—1 

[0227] j3-l, 4-^7v#>-/^ -fentf^— ^"Cfe«9^ jS — 1, 4-^/V^7^^]}y—^f^, i? 
nlft- 1?-e&54&£\ _B£UcJ;5}^ 7*4^**7— "£W*<T> 

wmttw^vftm, m^mm^<D^m^7^~^^mx^mu w 

[0228] Z.<D£5KVX, a-?/v$>'fr£ftirzmWZ&&m£tiZ> 0 

[0229] MJ&J&T^ ffi&lfr. &mz.J&ZXm%.&. lOO^KXlOftmMWtfrZ-bKXo 
[0230] <»3K#ife> 
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4i$^ca^/^yii, &mz.j&Kxtt&£ftMz>o mm-f&^-tKxvm^ 

#££rfflV^27^(T. J. Schoch^J. American Chemical Society, 64, 2957 

(i 942) ) teXTi^mmm&fB v ^m$&% 0 

[0231] ^^MV>5*fM^^ffl$tt#S^^<D^!l^bT«. Ti?RA n-T^/V 

f/Wl-^/-/K 2-3i^-/V-l-^dri^7— /K 7^y 7 vx/k3— /k, v^t^dr 
^y— /K n-^fA'T/Va-zK 3--<^yy— /K 4-y^vP-2-^>-yy— /K d, 1 

/v. 2-^3~j>v-i--7? /k ^yT^/iyr/v^— /k tert-r^/vT/v=t— /k y^H 

[0232] #^^^fflV^^V^)»M^•^«Z)^^, ^Tt-^i-o 

[0233] (1) a -^y^SHJ^f, HJSM^tS^i 5-^*9 a -yVv# 

-y>#^ib, y>v=*-^ tK^J:^», &*£BMI?, ^il^if^^^ioT^ 

[0234] **S^ffi^#^PS^^^!li:b-C{*, #PtfH^#bl, 000-^100, 0 
OO,0*L<^5, 000—^50, 000, £9£f*L<MU0, 000—^330, 000<Z)PS 

[0235] yn-^hy^^— ^^ffl^tL#5m#:c7)^[JtLTtt, yvMitiiyn^by^:^— ffl 
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mmm 1 

[0236] &T<Dmmmiz£Q*mm&&bizmm\a8Lmirz> 0 ^mm-n^r^mmww^ 
[0237] ( i . mfejj&&£xm&jjm 

[0238] (l.l ±u\?3r— ^jJc^jJnJJ^— ^cD^^O^lfe) 

30 /z l(D40mMirnt^— ^tK^?^^30m l(D40mMy^-j-h!J^A7K^I^(pH7 
. 5)££^U $b^jl^»^b»^(^)60 J ul^Px.T120 jU l(Z)^ 

u mm&m&ft&irZo ^<Dmm&MKm%xmbtitm%i&$:mxte#>^ 

tpo^Vva— **Srjftfc5 0 ±v*tt— tt^V?— Vl&tiLktZ* _Lf&#8steUfc!>2 

[0239] (1.2 a-1, if(D?SttffliJ^i) 

50 /z \(D4%?7^—T^^YV^7\<Mmb50 ix l©50mM^/V3-^-i-yytt 
hy^^^K^^^-^U ^b^ig^D»fIb^^l00jul^Px.T200julO^ 
^£l/CKJft«rM*&$iir3o ^(DU^m^l^Xl^m^^-^-Y^XR^ 
mn^tzM, 800/il<D^y:/^VK|i(i5mM ^y^VgiT^^iv 100 
mM g^Mi&) ^M^U SJ^5r#ih$-Br6 0 ^200 n l(D568mMTX=vMf 
>-^(pH5. 0)^PX.T«#b. £0£^£#£o ncOSJ^^Sr, 30°Ce20^ra«:# 
^7teStf-^fflV^850nmW^^S^i'J^i-§o W^M^<OWm^ 

m^m^^xmmim^tmmmu &mmm&i¥j&irz 0 ^mm&mimmxn 
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[0240] (1.3 # W2> a -tf/VjJl/CDU^^Wjjfe) 

<DiRfi(^e/Mifc) ^irof^— *<D^/vWtXmW^XlOOmirZ>~bK £*9, JR^Srtf- 

[0241] [§SC2] 

( or -<f;U^j>JR^(%)) 
= (or-^;U^MinM ?\lU=i— X^i))-i-(*OSS-bPt*^-— X(mM)) x 100 

(1.4 a-^>V^7^m*¥^T*»a'J^) 

o 

[0242] f¥L<te, #7^LTShodex SB806M— HQ (BSfPflXM) ^rffl 1 ' \ ^UB^irL 
Ttt^MlSftffcfLlfeW* (DAWN-DSP, Wyatt Technology^) *3,fctJ^fg 
mtfttf (Shodex RI-71, Bg?P«X®DSr^J(g^-eig3SgL-CfflV^ #5^40 

frfc^^/l^ "f—ZM^yjy^^TiM^ ASTRA, Wyatt Technology|± 

o 

[0243] (2. SJ^IIJg) 

[0244] (2. 1 #«X.-fentf^--^^^y9-if(DiSM^&) 
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Clostridium thermoceUumO^-feft^fe^^ttlilU ZJV&^>^U^-htUft 
o WT<£>2«<D^/£DNA:7 p ^'f •r— : 

'o v ^DNA^7°^^T — 1:5' aaactctagaaataattttgtttaactttaagaaggagatatacca 
tggagttcggtttttttgatgat 3' (IS^IJ#^-l) &£Tf 

^DNA^'fv- 2 : 5 ' aaactcgagaattacttcaactttgtgagtcttt 3 ' (IB^lJ#^- 
2) 

te7-&m#L'^—Z>—&fcl L Km T kkh [Z.^mi^Z— pET28a (STRATAGENE 
#M) \Z.Mfr&&, y D ^^KpET28a-CBPl^#fc 0 ^(D^T^XU^ ^n\f^T 

— XTfr^y?— i? <iy?n\?;v- 3 -Y>-*f~J!r137>rY\?7/*sY (IPTG) M 

[0245] ^(D^^^K^, ^J§^BL21 (DE3) pLysS (STRATAGENE|±§g) 

%bvyh>(mfco^±m) . o. 5%^©^df-^(Difcoa^). i%^^hy^A N 1. 5 

±.~^^MVtcjKMW : &M$lirZ ) Z.tfc£<9, Clostridium thermocellumS^irn 

[0246] mhfht^mm^^^—^^^—^m^iF-^^t^, mA&tvtcm 
[0247] tt±^M#^^>>&^&LBmm(i%bv^h>, 0. 5%giJ3:^ 

^(^^Difcot±M), ^ifi^hy^iOiy^h/M-^aU 120rpm-eMM$-& 
^^^37 o C-C30#^«MitaU/Co *:<£>^ IPTG^l. OmMlZ.t£& £?lZ.Z.<Dmi& 
^»1U 37 0 C-e^fe^8B^F^aemi#aL/'o #CWC\ ^©^$^5, OOOrpmtC 
T5$^it^#«Il/t, ^JSH^m^^HX^Lfeo #e>tbfcH^«r, 50ml(Dl. 4m 
M<D2-^/U%7°h^y— /V^ti"50mMy^^Mtn-S(pH7. 5) tF"fc!8$BU 
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^StK^ati^ttL, M«#IS50ml^#fc o Z-(D$mW^fcn, 132U/ 
[0248] '©l#:t#tlr^ 55°CX20^miJm^fc o 8, 500rpm^T20^^3S 

Cfe^P»^bT*5V^fcHis-Tag^^ffl-J!gNi-NTA agarose (QIAGEN^tM) t£ 

WLXm^^X^Wfo^^fco $cV>T, ^/^IC£300mM:^[^-r-y<>^150 
mM-f^V— /V*3j;t^l. 4mM 2-*fls%7°Y^# S~A'^tsfflffi%FZfett&lk 

[0249] (2.2 m^m^ma-i, 4-^^^^vv—^f(Dmmjjm) 

M,$vMa-l, 4-?* jVjil/jfrTa^yy— i£jfrf;S^(Nakano^ Journal of Bioche 
mistry (Tokyo) 106 (1989) 691) l&fc^Ampbbhl^^^?? 
— pET3d(STRATAGENE|±M) KM^-^^ ^^KpET-PGPl 13£r#fc 0 

yy\fy/*yy (iptg) M^tt^n-e— ^—(DUM~r\^m ^mc-mm^o zjo-fy 

^$K^, AI§^BL21 (DE3) (STRATAGENEiitM) ^ =^t°^hi?/Hfe^J;*9 

mAvt'o z.<D*zmm&. ^L»aTvt o >-y^^^LB^(i%by^hv(Difco 
*±mk o. 5%mm^x(r>iico#.m), i%mty-vvv^ 1. 5%*^))^^ 

hf^V— tW^LT. 37°C-e— ifei#*Lfc 0 b_hl?ii5Bb^^;fli 
$^c^ra^#fco#^^c^i0^^vv^^^^y^-if^^^tp^i^ 
4-^>^^^*y7— if^iaLTV^r^ ^ttS'J^(-ioT«U 

[0250] z.(d ±mm&. m.^mmr>^v>^^Bmm(i%bvy°h^ (nucottm) . 0 

. 5%mm^*(r>ifco#M) . l%mk7-hV<?J>.)VJvhMcmMU 120rpm-C^ 
WL^tefi>h37 0 CX3m$Mm.mmisfc 0 ^<Z>#, IPTG^O. ImM, t°yK^f^>-^ 
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f'o ^hfltcMW-^, 50ml<DO. 05%<OTritonX-100^ti>20mM Tris-^M 

m.wm^n7. o) rpizmmu ^^xm^mm^xvmt^ t»i50mii: 

[0251] ^(DMW-WfcWt*. 55 o C-r-30^ra*P^L/c 0 MW^k, 8, 500rpm[CT20^f^jl 
©125mg£r^t?)£\ ¥tHbMWn&(20mMy^M«pH7. 0)£fflVvCfc£>7^ 

— ^sr» Bt^BR^^^fco mm*. 2oomMmk^hvvj*&*g&mmmxffifrL,x 
Tfmm&m^tco m^x, ?>/<?m&3oomMmk^hvv&zist?mffiWixm 

[0252] (^ig^fj 1-1 — 1-6 : (D^94^—m&XCOT^—^m 

ur^miK^irm^i^m^m^K^mi^m^m^^x, 45r-ci6u#pm^ 

[0253] [^1] 



1 





m 


im 




77^- 


■fePt'^-X 
(%) 


U>l£ 
(mM) 


CBP 


GP 

(U/g*Pt*3j-X) 


IlifctflJ 1-1 


6,000 


3 


30 


6.6 


50 


14,560 


HJfctflJ 1-2 


3,000 


3 


30 


6.6 


50 


22,920 


SifcfPJ 1-3 


100 


3 


30 


6.6 


50 


51,120 


HifetflJ 1-4 


75 


3 


30 


6.6 


50 


136,100 


mmm 1-5 


9.4 


3 


30 


6.6 


50 


306,500 


ftitetfij 1-6 


2.4 


3 


30 


6.6 


50 


461,200 



* 2 'J>^(*.'J>^-7kH*U^A-U>^7Kl|-^-hU^AM^ < tLT^7JDL7c 0 U>BHI 

[0254] z.<dW^ ircitf^-— y^^^^T-eirdt^— ^^y^— -^(cbp) ^ 
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[0255] (^ife^!|2-l— 2-5 ©ta^- ^SSWT^P- ^/&) 
[0256] [^2] 



02 













CBP;lJg 






GP«Jg 




II 






(U/g-fcnt**- A) 


mm 




(U/g-fcnfc**- A) 


(G4 *1) 




(%) 






(%) 


(mM) 




















(/iM) 






mmm 2-1 


0.83 


3 


30 


50 


75 


83,600 


14.7 


HJStfiJ 2-2 


1.65 


3 


30 


50 


75 


91,080 


20.7 


mmm 2-3 


3.30 


3 


30 


50 


75 


111,200 


25.7 


SJfctfiJ 2-4 


6.60 


3 


30 


50 


75 


129,900 


33.8 


niwij 2-5 


13.20 


3 


30 


50 


75 


144,900 


35.2 



* 1 G4:-7JUh7 L h^— X 



[0257] ^(D^^:. 6. 60U/gi?ntf;3-— ^-cri^ -fentf^-— ^^y^— ^©Mi^^ 
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[0258] mmim-i— 3-5 -.m* ©y^itit^T^a-^^) 

[0259] [^3] 



3 











M 

(%) 


(mM) 


(G4*') 
(MM) 


-tint'*-* 
;itJ3E 
(%) 


CBP;T»S 
(U/g-i?Pt*t-X) 


(U/gtPt'^-X) 


mmm 3-1 


5 


75 


3 


6.6 


50 


112,300 


29.4 


mn&m 3-2 


15 


75 


3 


6.6 


50 


110,200 


32.2 


Sifctfl 3-3 


30 


75 


3 


6.6 


50 


111,000 


32.3 


HSfttfl 3-4 


45 


75 


3 


6.6 


50 


91,360 


24.6 


ute^y 3-5 


100 


75 


3 


6.6 


50 


88,060 


12.8 



* 1 G4:-7;Uh J fh^— X 
ffijfcOpHf* 7.0 -C** 0 



4^t^oT^:Sb7Co J|g*S^333J:r/ia4lC^*r o 
[0260] ^<£>jj&^ % y^Bfe*SdSl5mM— 30mM©i^t7^n- ^(Dl&^W^r^V^ 
5mM— 45mM(D45H-e^, T^p— ^(DlR^^^Sif^<^^^V^cJ?), 5m 

[0261] (^»"!l4-l— 4-3 <D-fenlf^-— ^IlittOT^o- X&ffc) 
[0262] [^4] 
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«4 



















C BP;M 


G P'MM. 




•MX 4 * 1 






(G4* 1 ) 




(U/g -feDt* *-*) 


(U/g tPt* *-« 




(%) 




(%) 


ift US 


(mlfl) 














(jt/M) 












mmm 4-1 


3 


75 


30 


6. 6 


50 


122,000 


32. 1 


nsra 4-2 


6 


150 


60 


6. 6 


50 


110, 200 


30.3 


Hifttfij 4-3 


12 


300 


120 


6. 6 


50 


112,500 


27.2 



x ' G4 : VJI, h^*— X 

u >imsffijSa> p hi* 7. 0 -efc-So 



[0263] r©^, ^ti\f^^t^^—tT^mt(Dm&^Mit^'rK^vi\f^r— 

[0264] (H»!l5 -1—5 -4:^/W=i— * £\ *fci4^3- ^J^v^— if, ^ 
[0265] [*5] 
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O 
O 

co 
co 



o 
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o 
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o 
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I 

■k 
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O 

r» 

Q. 

G 



ten 



SI 

_> 
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i 
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1(1$ 

nplf 
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,\ 

1 

■D 

ten 
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I 



a 



i 

LO 



ten 
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4(^ot»fc, IS*Sr^5*3j;rJR|g6lc^-t"o 

[0266] r. O&Sjjj^ HJ&^ l!l^/P=i— X^yp«9— if (GI) S-fctt^a— ^J^v^— tf (G 
Ox) +A^-f(MT) +^V^-dr^>y— if (POx)^^Pi-5^^(-J:oT > 
n— ^©lR*dS?«Jl^tJ:iRl±-t"S^j6Sfc>d»ofco ^=j— if (G 

Ox) +A^n^-f(MT) +-</W^-=3r^— ^(POx)^BLti^l^f4, T^p— 

[0267] ^Oi&^fa-h^ "fetitf^-w- ^(Z)*py^5>^"e^C ; 5y/V= 1 ^-^^CBP*5j;tj ? 
GP(DHJSSrPfi*i-S/c^, GI*fc^GOx^j;«9^^cpoy/V=2-^^^b-C^ 

[0268] (HJft^6 : a -1 , e^^Sr^tf^/Kfr^©-^) 

tnt^- ^0. 3g, ^"9^— (G4)0. 30mM!J^^f«(p 
H7. 0) lOmlt^flMtttr, r^£_L|E<£>2. l©H«t^ifetJ:^o-C#fettfe*aift^.-fe 
ntr^-— ^*^*y7- tf 1. 98U. _hfEtf>2. 2©HSt^ifeH:^oT#6>ixfeJSH»^. 
Jf?S#^a-l, 4—^/l>^>TiC^*y9— ifl5U, $bi^#lfl2000-316581-^-(7)^ife 
^Jl^fBtt^^&^^oTMMb/cAquifex aeolicusS^^^^^lfVA 

§i±fc 0 ^fr#8l&fTV\ tt»£rEIJ&lU Z.(DttWi&m%;&mir%Z.bfc£oX. ft 

048g£#fc (lR «J32%) „ 
[0269] (^JfeM6-C#^^/c^/^^(D^) 

^(Wi^fig^^ H. Takata^, Carbohydr. Res. , 295, 91-101(1996 
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[0270] mmm7: mvtmm&^irzy/pxxD&m 

irntf^f— ^0. 3g, (G4)0. 75^M^t^/k£r, 30mMV^^MffiW(p 

H7. 0) 10ml^|g$$£i3\ r^^_h|B<D2. KDm^m^oXm^tlfcMM^ 
nt't- *jJC*jfc!J9— if 1. 98U. _hfB(D2. 2©|RjR#fefc^oT#&;fata&I&£. 
JH#£lf a~l, 4-^>V#^^y^— if 15U, £bCThermus aquaticus£5l54- 
aL-?Asj3jV7ls7V*?7— i?l. 5U^P£TKJ£$£trl«U ^^^^^45^-0 
leH^fflWJ^s^—hUfco Thermus aquaticus&^-a-^VV^/h^ 

^^a^—^tbTht, Thermus aquaticus ^ 5fe4- a — yVV^/h^^^^^^-if 
©Pi— ^KODNAffiJUSrftfflU'r, _h|E2. 2©a-l, Mls-fr^y^—Mb 

[0271] -^v*^— KH-TiL K^lc^ft<Dioo%^y— y^p^-c^/^^STtt:* 
0. 05g#fc(JR4***J33%) o 

[0272] mmm7^mhfit^7v^(D^) 

fdT^n— ^s5Sgl5o -^-^ ^fc^fc^^/V^cDM^ T. Takaha, M. Yan 
asc, H. Takata, S. Okada and S. M. Smith :J. Biol. Chcm. , 271, 2902- 
2908(1996) KfSM^mK^oXmMUto r<©#8rCtt, ^fp^T^n— X 

i/xm, m>(Dmi%^um^(Dr^—^x-h^ti)^i)^tz. 0 ^.<dx^ 

W iCCBP*5J;t>'GP^Px.T4- a )VU JVy^W *?7<- if £r££>^tf^ 
[0273] 1 : J*^— J^^y 7— ircD^^lR^) 
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[0274] £f\ 

^3tJg50mM£>G-l-P ; 

$^J^50mMOTris-HCl(pH7. 0) 

= y^JS(mM)/50X100 o 
[0275] ^^T»^6(Oi;i-: 
[0276] D^6] 



6 



! mm 


TV-\Z~J$— (50mM) 








T^XThU^— Hi 


— X(Fru) 


15.8 


15.8 



(2-l)irnlf^-— ^^O^n— ^0(CBP+SP+Fru) ; 

(2-2)GOx+MT+POxit#T~CC\ irnf^— ^^(D^n— X±M (CBP + 
S P + Fru + GOx + MT + POx) 0 
[0277] £T , mm&50mMCOmmWM(±^^r-^) ^ HiiJtlO, 30^fc«100mM(D 
y^^«(pH7. 0) , ^^W^SSOU/mKO^-e^^^M^L, 45°C 
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=^n-^mjS(mM)/50(mM) X 100 o 
[0278] f^^^kTCDmnz^ir: 
[0279] mt] 



7 





GOx + MT+POx&L 


GOx + MT+POxfcy 




(mM) 


X^P— XTO 

{%) 


x-^p— xTO 

(%) 


-trntf*— x 

1 

x-^p— x 


10 


1.22 




30 


1.00 


1.20 


100 


1.50 





j£{DpHf* 7.0 -C*3E>-S>o 

[0280] j3 -1, A-sf;V%l/(m^ ±/W—X3o£T$Z:<D 

[0281] u±(D£?i^ &&m<D&&v^nMMm&m^x&&m&m^x%it&^ ^.m 
mi*. c\(DmmmmKmmvxm^ti^^<DXi*^\ *mm*. mm^. 
<Dmm\z£^x<D^<Dmmdm^ih%^xfo%c.ktimM$nz>o mm&tz. 

m^\^xmw£ffim&mmir&c\k&x%%c\b&mM£tiz>o *mmmzte\^x3\ 

nx\^(Dtmm^<D\^m^mmw^MT^nt\^xmm^iv^^x^c\ 
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[I] 0-1, 4-y/V%^frtba-?/V%l/$:MM-rZ>jjW:X~$><>X, 

/3-1, 7°74^—b, V^mMb, 0-1, 4-^f/^^^])9—^ft 

[2] tfrtE js -l, A-trwi/^ -fentr^-— ^-cs>»)> ffrts # -i, 

[3] fiffE 3 -1, 4-^7v#>^ N fi^fi3«±<©-fen^-y=rnrc*>l5x ftflE j3 -1, 

jj^**W7— -fea^^hy^/jN^y^— t?-efc5, ft 5fcjgi&;iiEft<©^fc 

o 

[4] ffjfE |S -1, 4-^>V#V^ m^S3i^±(Dirn^-y=f»-efei9, ftjfE 0 -1, 4-^>P 
if-e^S, t»5jt-LllicSE*<D^ 0 

[5] tfjfE^x©(c^6v^T, mma-^/v^>(D±mtmmKw\^.-r^/^—^, 

[6] MfE^^ ^y^— ftfcli^- ^dr^w- if^^^t?, ft 

5^115 ^fE*fe^)^&o 

[7] ffmE^#\ *tf-3rvy— 1?:}oJ:tM^n^— i?2r$e>t;i-^ti\ fif5jfg5^ 

fE*(D^-^ 0 

[10] BUfEy^^(DmS^, lmM-50mM-efe§.ff^lIliCfE«(D^ o 

[II] Bute a-y/VUZsOtK T5n-^-Cfe§, ft ^rll^|Ei^^?£: 0 
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jfl-1.4-SOu* 



£-1,4-^*> 

— ► <?JU=l — X-1- 



ar-l,4-^JU*> 

***'J5 — If 



0-1, > 
(S^ltn - 1 ) 
4 



(fiB"JSm+ 1 ) 



Pi 



[02] 

-bra t*^-— x 

7— tf 

-feat**-—* — 7 ► x-l-'Ji/l 

+ 



+ 



^V-f^— "i — * ff-1.4-^JU*^ 




0.83 1.65 3.3 6.6 13.2 
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